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the network level. Open interfaces at the service level are only now starting to emerge,
primarily intended for operation at the inter-domain interface identified in TMN, i.e.
the X interface. The NM Forum is particularly active in this area through its SMART
group. This group is addressing specific areas of management functionality identified
in a common Business Process Model [NMF-BPM], such as trouble ticketing, service
ordering and billing, where industry agreements on inter-work are required.
   The process of defining open interfaces in TMN concentrates on the development of
information models defined in terms of Managed Objects (MO) that can be accessed
using management information retrieval protocols, e.g., SNMP and CMIP. The TMN
Interface Specification Methodology [M.3020] provides guidelines for defining
interfaces in terms of management interfaces that are decomposed into Management
Service Components (MSCs) which are in turn decomposed into Management
Functional Components (MFCs). However,  in practice MSCs and MFCs are not often
utilised as units of reusability for interface specifications, this being hampered further
by a lack of a strict notation for these components. MOs are frequently reused between
specifications, however without a clear mechanism for reusing MOs in groups forming
MFCs the real value of this reuse tends to be more in the interface syntax of an MO
than in the functional semantics it may offer. A further, large factor restricting
widespread reuse of components in TMN is the current lack of a common API for
management platforms to encourage the development of platform independent
components implementations. This area is currently being addressed by the X-Open
and the NM Forum [SPIRIT].
      A different approach to component reusability has been taken by the Open
Management Group (OMG) in developing its Common Object Request Broker
Architecture (CORBA) [CORBA]. Drawing its membership from the wider data
processing industry, as opposed to the telecommunication industry sector that
influenced the development of TMN and the NMF, the OMG aims to apply to the area
of distributed processing the object oriented techniques common in software
engineering today, e.g. use of C++ classes as units of functional reuse. This is
performed by providing mechanisms to support distribution transparencies, that have
been identified as important in separating the design of a distributed system from the
mechanisms providing, and the problems presented by distribution.
   Significantly, the ODP [X901] recommendations go beyond outlining a technique
defining interface specifications for distributed objects, and propose a general approach
to defining distributed systems. This is based on the five ODP viewpoints: the
enterprise viewpoint aiming largely at requirements capture; the technology viewpoint
for defining the technological constraints placed on a system; the information
viewpoint addressing the information to be processed in the system; the computational
viewpoint addressing how the system is decomposed into computational objects and
the engineering viewpoint describing how information and computational models are
implemented as engineering objects, e.g. C++ classes.
   Though the adoption of ODP techniques may encourage the development of a clear,
object-oriented information model, the availability of object oriented platforms
providing the appropriate distribution transparencies, e.g. a CORBA implementation,
leads to the use of the computational objects of the computational viewpoint as the
primary units of system decomposition and eventual reuse in the engineering model.